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The Qualified Foundryman 


For two decades or more we have participated 
in the work of committees which have had to 
give consideration to the qualifications of foundry- 
men, Decisions have varied from time to time. 
Originally an apprenticeship served as a moulder, 
coremaker, or patternmaker was deemed to be ade- 
guate, yet early on it was felt that the metallur- 
gist had something to contribute. Later, the term 
foundryman was tacitly accepted as a man who 
had either a practical background with some know- 
ledge of metallurgy or metallurgist on the staff of 
afoundry. With more recent developments a new 
set of technicians has been added to the fourdry 
stafi—the X-ray technologist, the sand expert, the 
production engineer, the cost accountant, and the 
pure physicist. All these have made a worth-while 
contribution to the progress of the industry, and 
it is obviously desirable that they should all be 
represented in any technical institute charged with 
the furthering of the industry for which it caters. 
Moreover, the designers of plant for the industry 
must, if they are satisfactorily to carry out their 
important task, find a place in its structure. Finally, 
there are individuals, ex-Army and Navy men and 
others, who by the dint of enterprise have by some 
means or other achieved the highest places in the 
industry, and, moreover, they do not appear to be 
in the least ignorant of either the practical or 
theoretical aspects of the industry. 

Here, then, is something of a cross-section of 
technical personnel of the industry, and the ques- 
ton has arisen as to how they could, by examina- 
tion or by the citing of academic degrees, diplomas 
or experience in lieu thereof, qualify for the title 
of foundryman. Practical tests have been held to 
be impractical, because of the impossibility of find- 
ing a locale universally acceptable. Thus there 
mains only the written examinations. It would 
xem to be simple to postulate, say, metallurgy, 









foundry practice and mechanical engineering. Yet 
because metallurgy, like foundry practice, is an 
at and not a science, this system fundamentally 
breaks down. With the passage of time, much of 
he art is being taken from both professions as it 
mes replaced by science. The fundamental 





bases of both are chemistry, physics, mathematics 
and engineering, and these subjects are bound to 
overshadow all else in future developments. In- 
dications are forthcoming that the gating of cast- 
ings—at present a complicated art—will be so 
systematised as to become a technique if not a 
science. The latter word merely means “ exact 
knowledge,” whereas the former is tinged with 
empiricisms. If our reasoning be logical, then 
future professional examinations should only be 
of an academic character, but those catering for - 
the trade side could not do better than to continue 
with the excellent scheme largely devised by the 
Institute of British Foundrymen. 

It so happens that there is a plethora of bodies 
—universities and the lixe—which undertake very 
efficiently the examination of students in pure and 
applied science subjects, and additional ones are 
either necessary or. desirable. If, however, there is 
a preponderating desire to insist that a foundry- 
man be a well-blended mixture of the practical 
and academic, then as far as we can see the only 
ones who will have any diploma to show for it 
will be graduates of any resuscitated British 
Foundry School, or the like. By implication, the 
higher grade of foundry executives will be equally 
eligible to call themselves foundrymen. The num- 
ber, however, will be so restricted—unless the in- 
dustry develops more rapidly than we envisage— 
that as a force in industry or amongst other tech- 
nical bodies it will be impotent. If, on the other 
hand, the term “ foundryman ” is to remain meti- 
culous, then participation in the technical organi- 
sations by all who have something useful to con- 
tribute seems a sensible course to encourage. 
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NOTES FROM THE BRANCHES 


EAST MIDLANDS BRANCH.—The annual meet- 
ing was held on March 24 at the Derby Technical 
College. Mr. F. G. Butters, Branch-President, was in 
the chair. The office-bearers for 1945-46 elected were: 
Branch-President, Mr. F, Dunleavy, Newark; Senior 
Vice-President, Mr. J. Roxburgh, Derby; Junior Vice- 
President, Mr. S. A. Horton, Derby; Hon. Secretary, 
Mr. S. A. Horton; members of the Branch Council: 
Mr. J. K. Jackson, Mr. J. F. Measures, and Mr. R. F. 
Orme, to serve for three years; delegates to the General 
Council: Mr. J. Roxburgh, Mr. A. E. Peace and Mr. 
G. L. Harbach; hon. auditors, Mr. A. B. Bill and Mr. 
R. H. Buckland; representative on the Technical 
Council, Mr. A. E. Peace. 

Following: the approval of the balance sheet, the 
hon. secretary submitted his report, in which he stated 
that there had been a year of continued development of 
the Branch. The balance sheet recorded the sound 
financial position and the membership growth was re- 
flected in the attendance at the Branch meetings, which 
had averaged 66 for the session, this being a record 
for the East Midlands Branch. The opening meeting 
was a very successful visit to the works of Bamfords, 
Limited, of Uttoxeter. On. this occasion they were 
honoured by the company of the national president, 
Mr. J. W. Gardom. Other meetings had been held at 
Leicester, Loughborough and Derby, and the attend- 
ance at the Loughborough meeting was particularly 
pleasing. The success of the Branch meetings had been 
due to the quality of the Papers that had been pre- 
sented, and the hon. secretary wished to record the 
grateful thanks of the Branch Council and members 
to the lecturers who had so readily and kindly given 
their time and service to enable the members to profit 
by their knowledge and experience. If any member 
felt that a subject in which he was particularly in- 
terested would warrant the presentation of a Paper, 
the Branch Council would be pleased to receive sug- 
gestions. 

The continued growth and activity of the Lincoln 
section reflected credit on the work of the section 
officers and Council. The joint meetings were always 
most enjoyable occasions. Final arrangements had 
been made for the annual social event, which would 
be held on Friday, April 27, and it was hoped that all 
who could would make the necessary arrangements to 
attend. In conclusion, they wished to congratulate the 
President on a very successful year of office and thank 
the very hard working and loyal Branch Council, for 
the success of the Branch was in a large measure due 
to their work, advice and encouragement. The report 
was adopted and the meeting closed with a vote of 
thanks to the President for his work during the ses- 


a. The annual Short Paper Competition was then 
eld. 


BIRMINGHAM, COVENTRY AND WEST MID- 
LANDS BRANCH.—The branch resumed its series 
of annual dinners and dances at the Edgbaston Botani- 
cal Gardens, Birmingham, on April 13. The principal 
guests were Mr. J. W. Gardom, national president, and 
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Mr. T. Makemson, secretary of the Institute, and a 
most enjoyable evening was spent by a company of 
approximately 200. president joined Mr. G. R 
Shotton (branch-president) in receiving members and 
their friends, and the toast list was curtailed in order 
that ample time might be left for dancing. 
Proposing the “ Birmingham Branch of the Institute,” 
Mr. Makemson complimented the branch council on 
its courage in resuming the wonderful series of social 
functions held for so many years before the war. He 
believed the results achieved exceeded the expectations 


THI 


of the most optimistic members of the branch. The fed 
Institute, as he had often pointed out, depended upon & able in 
- its branches. However, in recent years the work which & jron a: 
had been centralised had come more and more to the & in the 
front. The Institute as a whole had developed through § and th 
its technical committee and sub-committees, which pyromi 
were national in membership. The educational work § the m 
of the Institute was also national, and its national work § tures 
was growing more and more in volume and import pyrome 
ance. Side by side with that, however, was the work presen 


of the branches, which went on in many cities and 
towns throughout the country. The branches kept in (Fig 
touch with individual members, and perhaps more than 

in any other Institute the work was based on the 
solid foundations of the various provincial branches. 
It said much for the enthusiasm of members that, 
throughout the dark days of the early stages of the 
war—indeed, right throughout the whole of the war 
period—they had, with certain modifications, kept their 
programmes of meetings going. All hoped that the 
Birmingham branch would continue the remarkable 
progress made during the last few years. All would 
agree that its secretary (Mr. A. A. Timmins) had served 
the branch faithfully, while its president (Mr. G. R. 
Shotton) had done a tremendous amount of work for§ - 
the Institute, and had been an active member of the | “4 
technical committee in the last few years. He repre- 
sented a branch of the industry which was of great 
importance in the Midlands, the malleable-iron indus- 
try. Whatever were the economic conditions under 
which the industry would work in the years imme: 
diately after the war, he was certain that more and 
more technical efficiency would be required in every 
branch of the foundry trade. 


















t 

In a brief reply, Mr. Shotton said he particularly ye 
desired to thank the members of the branch for tht # ha, , 
keen interest taken by them in its work, and also the only 
council and secretary for the admirable arrangements § shows 
made for that function. optica 

$5 Guests” was wittily proposed by Mr. J. J.8 1 de 
Sheehan, who described Mr. Gardom as a man O§ precen 
many parts and capacities, being a foundryman, metal-§ surfa- 
lurgist, enameller, and now also president of the Inst pyror 
tute of Vitreous Enamellers. He also coupled with the ture 
toast the name of Mr. T. Makemson. Mr. Gardom§ y,, 
responded, and after a brief reference to the valuable yalen; 
work being done by the members of the technical § opt,i, 
committee of the Institute, gratefully thanked t§ a ,, 
members of the Birmingham branch for inviting him. pyron 


It was now no secret, he said, that Birmingham wouk 
have the ‘honour of providing the next national pres: 
dent of the Institute. 
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i'THE IMMERSION THERMOCOUPLE IN /5_ use for __ the 


control of casting 


THE GREY-IRON FOUNDRY temperatures, solidi- 
By R. C. TUCKER, M.A. fication range and 


It is generally conceded that a knowledge of casting 
temperature, superheat and “ melting point” is desir- 
able in the control of foundry practice. In the grey- 
iron and steel foundries this has not proved too easy 
in the past owing to the high temperature involved 
and the corrosive slags and exide films. The “ optical ” 
pyrometer has been used extensively in the past for 
the measurement of “spout” and pouring tempera- 
tres. In iron and steel foundries, however, optical 
pyrometers suffer great disadvantages owing to the 
presence of slag and fumes and to the variable “ emis- 
sivity” of exide films.. The optical pyrometer 
(Fig. 1) is calibrated to give correct readings in a 
clear-atmosphere and when focussed on to a hot sur- 
LEAO 
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FiG. 1—IMMERSION THERMOCOUPLE. 


face of certain characteristics known as “ black body ” 
conditions. Surfaces other than black neutral surfaces 
have different radiation characteristics. For instance, 
the bright oxide films on steel- and iron have a 
greater emissivity at a given . temperature’ than 
has a standard “black body,” and so it not 
only appears to be hotter to the eye, but also 
shows. a higher reading when- measured by the 
optical pyrometer. This reading is never less than 
% deg. C. and may easily be 100 deg. C. high. The 
presence of blacking, slag, etc., obscures the metal 
surface and must be skimmed back. The optical 
eer also only measures the surface tempera- 
ure. 

Nevertheless, as a day-to-day control, ensuring equi- 
valent conditions, quite reasonable control can be 
obtained as long as the limitations of the instrument 
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are realised. For instance, the disappearing filament 
Pyrometer, in which the hot metal is matched by vary- 





: ’ Seaper read before various Branches of the Institute of British 
Foundrvymen 





rates of cooling 


ing the brightness of the filament of an electric bulb 
until the top of the filament. is exactly the same 
colour as the metal surface and “ disappears” into it, 
has two colour filters, a green and a red. The object 
of these filters is to enable the eye to compare the 
two brightnesses accurately by modifying the colours. 
The light green one gives a good match between 600 
and 1,000 deg. C., but above 1,200 deg. C. the “ tone ” 
of the filament and the metal surface is different and 
an accurate match, i.e., complete disappearance of the 
filament is impossible. The red filter cuts down the 
glare of the filament and metal so that the eye can 
again restfully compare the two bright red colours 
above 1,200 deg. C. and up to 1,700 deg. C. Below 
1,000 deg. C. the red filter cuts out so much of the 
light that the metal and filament are too dull to com- 
pare, and the green filter is then used. This is a small 
point, but many people seem to miss it. 

Finally, in connection with the optical pyrometer, 





Fic. 2.—GENERAL LAYOUT OF IMMERSION PYROMETER. 


if readings obtained with it are quoted, they should 
be quoted as follow:—*‘ Cast at 1,320 deg. C. (opti- 
cal),” or “Cast at 1,270 deg. C. (optical, corrected),” 
and not just the bare temperature “as read,” as so 
often appears in otherwise excellent contributions to 
the science of metallurgy and founding. For instance, 
in a fairly recent American Paper the solidification 
point of cast iron was given as, it is thought, 1,220 

" The nature of the iron was such that its 
liquidus temperature was certainly not-more than 1,150 
deg. C. (actual). , 

For these and similar reasons it was found desirable 
to develop an immersion pyrometer (Fig. 2), which 
would quickly measure the actual temperature of the 
metal in steelworks. The Heterogeneity of Steel In- 
gots Committee of the Iron and Steel Institute com- 
missioned Dr. Schofield, of the. National Physical 
Laboratory, to develop an instrument which would 
rapidly measure the temperature of liquid steel 
accurately and under steelworks conditions. Dr. 
Schofield succeeded admirably in producing a simple 
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The Immersion Thermocouple 





modification of the well-known platinum/platinum- 
rhodium thermocouple, which meets all reasonable de- 
mands, and the details of the instrument were pub- 
lished by E. H. Schofield and A. Grace in the Eighth 
Report on the Heterogeneity of Steel Ingots, 1939 
(Special Report No. 25). This instrument also opened 
the door to a reasonably cheap method of controlling 
cast iron under foundry conditions, and the Author 
makes no claim to originality in this connection. 
The essential features .of a suitable instrument are 
as follow:—(1) It must be capable of recording 
accurately the temperature of molten cast iron (and 
steel) under foundry. conditions; (2) the time taken 
for the instrument to make a reading must be short; 
(3) the instrument must be simple and quickly re- 
paired; and (4) the cost must not be excessive, The 
platinum/13 per cent. platinum-rhodium thermocouple 
as protected by Dr. Schofield fulfils these conditions. 


The Theory of the Thermocouple 

A thermocouple consists of two rods or wires, or 
two dissimilar metals or alloys which are joined to- 
gether at one end. This is the hot joint (or junction). 
The two free ends (cold junction) are connected to 
any suitable instrument which will measure small volt- 
age, such as a potentiometer or millivoltmeter. When 
the “hot” junction is placed in a heated place, a 
small electric voltage is generated, and the amount 
generated varies as the difference in the temperature 
between the hot and cold junctions. As the centigrade 
scale starts at the temperature of melting ice (0 deg. 
C.), it is obvious that, if the cold junctions are in 
melting ice, the difference in temperature between the 
hot and cold junction is the temperature of the hot 
junction in degrees centigrade. This is inconvenient 
outside a laboratory, so that either the actual tem- 
perature of the cold junctions is measured by a ther- 
mometer and the allowance made, or the connection 
to the potentiometer is made by means of “ compen- 
sating leads.” These consist of two base alloy wires. 
The alloys are selected so that they have the same 
thermo-electric properties as the platinum/platinum- 
rhodium couple, and so the cold junction is, in effect, 
transferred to the indicator. 


Standardising Pyrometers 

The indicator is auto-compensated, for cold junction 
temperature variation, so that it is unnecessary to 
worry about the cold junction temperature as long as 
the indicator does not get too hot. The couple should 
be standardised under working conditions by means of 
a cooling curve on a known cast iron or pure copper- 
gold alloy or the like, or, alternatively, the “ wire” 
method may be used whereby the “hot” ends of the 
platinum wires are joined by welding 4-in. long wires 
of gold and palladium (in separate tests) and heating 
the couple up slowly in an electric tube furnace until 
the gold wire melts (1,063 deg. C.) or the palladium 
wire melts (1,555 deg. C.). The reading of the instru- 
ment when the break occurs is taken and ¢ correction 


FOUNDRY TRADE JOURNAL 


APRIL 26, 1945 


applied, or the zero setting is adjusted so that the 
instrument reads correctly. For grey-iron foundry 
use it is probably good enough to take the “ solidus” 
arrest on plain engineering cast iron of 0.2 per cent, 
phosphorus as 1,135 to 1,140 deg. C. or 0.4 per cent, 
P ‘or 1,127 deg. C. 

_This empirical method of standardising under ser- 
vice conditions does away with the unknown resist- 
ance of the circuit. The indicator has a shunt incor- 
porated which approximately corrects for this. When 
ordering the indicator, the supplier should be informed 
what length and diameter of couple and what length 
of compensating leads are being used and asked to in- 
corporate a suitable “shunt” for these conditions, 

It has been suggested that the cold junctions should 
be immersed in a small water bath (e.g., a bottle on 
the handle of the pyrometer). A thermometer is in- 
serted in the water and the temperature of the cold 
junction measured. The readings of the couple are 
then corrected from the known E.M.F. at the cold 
junction temperature. This involves an extra measure- 
ment and a calculation. The bottle and thermometer 
would be very fragile and likely to break in use, the 
couple could not be shortened bit by bit, as in the 
usual ‘“ Schofield Grace” practice. To check this 
point, cooling curves on a “calibration salt” melting 
at 1,058 deg. C. were carried out in a laboratory-type 
furnace and the temperature of the. arrest was care- 
fully measured. 





Cold | 
Temperature 
of Junction. 
Deg. C. 


Correct. 





Copper flex 
leads. 0 at. 
20 11.13 
40 11.02 


Indicator 
at 20 deg.C. 
Set at 


0 deg. C. 
Compensat- 


ing leads. 0 11.24 
20 11.24 
40 11.24 

















_This and similar tests prove the advantage of com- 
pensating leads as against the cumbersome cold junc- 
tion correction method. A large batch of platinum 
and platinum-rhodium ‘is checked against known tem- 
peratures so that its thermo-electric power is accurately 
known. ? 

Platinum alloys With iron giving a much greater 
E.M.F. per degree, and if the couple becomes thus 
contaminated, an impossibly high reading is obtained. 
Bad contamination leads to fluxing and the connection 
is broken.~ For these reasons the immersed portion 
is protected by a thin silica sheath. A silica is fluxed 
by slags and exides; the part of the pyrometer at the 
slag line is protected by a, block of insulating firebrick 
(Fosasil) or, preferably, by a short length of graphite 
electrode. Fig. 3 shows the apparatus: in use for 
measuring a casting temperature, and in this case the 
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protecting block is of Fosasil brick, and an outline 
(Fig. 4) shows the more detailed arrangement of the 
hot portion. The platinum wires are insulated from 
each other by twin-bore fused-silica insulators. 3.0 
mm. dia. The sheaths are 5 mm. outside diameter 
and about 0.7 mm. wall thickness. The platinum wires 
are 0.5 mm. or 0.35 mm. dia. The former are more 


robust, but more expensive, and the latter, although 
more liable to breakage, last just.as long if used care- 


FiG. 3—SHOWS THE ACTUAL TAKING OF READINGS 
ON A PORTABLE SET. 


fully. The silica sheath seems to last longer if painted 
with a thin paste of blacking and alundum cement 
before use and renewed when cool as convenient. 


The Tungsten-graphite Thermocouple 
Platinum melts at 1,773 deg. C. and the alloy with 
thodium somewhat higher than this, so that tempera- 
lure readings can be made up to 1,650 deg. C. with 
this thermocouple. Unfortunately, the platinum/ 
platinum-rhodium couple gives a rather low E.M.F. 
per degree compared with, say, base metal couples for 
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low-temperature work or the tungsten-graphite couple 
developed by American steel metallurgists. This has 
largely been overcome by the instrument makers and 
readings can be relied upon within 1 deg. C. (Re- 
ports of Liquid Steel Committee of the Heterogeneity 
of Steel Ingots Committee). Information regarding 
the tungsten-graphite couple can be found in the 
Transactions of the American Foundrymen’s Associa- 
tion, 1939, Vol. XLVII, p. 854, which will measure 
temperature above 1,700 deg. C. and has twice the 
E.M.F. per degree, but cannot yet be constructed to 
be as light as the platinum/platinum-rhodium couple, 
and which therefore takes much longer to attain the 
temperature of the metal bath, and has not proved 
satisfactory in steelworks. 


Protecting Sheaths 

The sheaths protecting the hot end of the couple 
must be renewed every few determinations, depending 
on the care with which the instrument is handled, slag, 
frequency of use, and so on. They can be purchased 
already sealed at one end, but the Author invariably 
buys the silica tube in lengths of, say, 12 in. and makes 
four sheaths out of one such length by fusing and 
drawing out in an oxy-acetylene blowpipe flame on 
the works. This operation is very quick indeed, and 
a sheath so made only costs 2d. to 3d. Up to twenty 
determinations can be made by one sheath, although 
ten is the usual life. If the couple is cooled down 
after a series of tests, the sheaths should be examined 
and tested for cracking, as a sheath costs much less 
than platinum and can be replaced very quickly. The 
sheath is held in position in the graphite-Fosasil block 
by ramming round it, turn by turn, a short length of 
asbestos string. 

The cost of the instrument (1944 prices) is, of course, 
a factor in its use, and the following figures show that 
it is not excessive and approximately equals the loss 
on 1 ton of scrap castings. 


ga a, 
4 ft. Pt/Pt Rh couple, 0.35 mm. dia. wires... 315 0 
6 Twin bore fused silica insulators 12in.long 0 6 0 
12 12-in. long lengths fused silica tube, 5 mm. 
by 0.7 mm. thick.. Se $s « O08 0 
1 Portable indicator, 0—1,600 deg. C., 
and/or 1 workshop potentiometer. . oa) 3328 0 
6 ft. compensating leads : 038 0 
18 10 0 
Less Scrap value of salvaged wires approxi- 
mately ‘ és _ ‘ 1 0 0 


£17 10 O 
_ The indicator and potentiometer may be available 
in the laboratory or heat-treatment department, or, if 
purchased, can often find other uses, say in cupola- 


top, gas-temperature measurements and other useful 
controls. 


Maintenance 
Maintenance is simple and consists of two main 
operations :—-(1) Changing a worn sheath; and (2) re- 
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pairing damage to the couple due to accidental iron 
contamination. The first operation consists simply of 
removing the old sheath and, if the stub end remains 
in the graphite block, it is extracted by unpicking the 
asbestos string with a small sharp tool. The Author 
uses for this purpose part of a broken hacksaw blade 
ground to a prong }¢ in. wide by 20 in. long at one 
end. The new sheath is now fitted over the project- 
ing couple and fresh asbestos string rammed, turn by 
turn, round the fresh sheath. 

If the iron enters the sheath due to a knock or hard 
slag, the couple reads very much too high, and the 
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Fic. 4.—DETAILS OF THE Hor JUNCTION. 


whole couple must be pulled forward through the 
steel tube, the contaminated piece cut off (about 1 to 
2 in.) and the hot junction re-formed with pure wire 
by twisting the two cut ends together. A new sheath 
is fitted. A 12-in. length of silica tube costs about 
ls. and makes four sheaths, so that a new sheath 
only costs 3d. and, if a sheath has done about a dozen 
determinations, it is worth while fitting a new sheath 
and so minimise the danger of failure and the much 
more expensive loss of a few inches of platinum wire 
(about 3s. 6d., neglecting the scrap value). With care 
the couple will last for a hundred or more determina- 
tions of cast-iron metal temperatures without shorten- 
ing, so that, in the Author’s experience, with a mix- 
ture of laboratory and foreman use, a series of, say, 
three determinations on a ladle of cast iron costs on 
the average about 24d. A cooling curve (q.v.) entails 
the loss of a sheath, but very rarely damage to the 
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couple, and therefore costs about 3d. These costs are 
greater than the optical pyrometer, but for special 
work and research and really important castings the 
cost is negligible for such definite accuracy. 


Actual Casting Temperature Investigation 

In the manufacture of the well-known Newton 
needle heat exchange elements, it was found necessary 
to control casting temperature within very narrow 
limits to reduce wasters due to drawing at the ingates 
and subsequent porosity on air testing. This was par- 
ticularly necessary in connection with the 30 per cent. 
chromium cast iron. When war conditions necessi- 
tated the use of glazed graphite casting pots, the boil- 
ing of the metal was such that the optical pyrometer 
became useless, and it was primarily for this job that 
the immersion couple was first used by the Author. 
By means of the couple, errors due to slag, operator, 
etc., were immediately eliminated, and the instrument 
became popular with the staff in spite of some initial 
trouble due to rough handling and cracked sheaths. 
It was quickly found that drawn ingates were cured 
by a strict control to one casting temperature, in this 


130-150"C 
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Fic. 5.—IRON-CARBON DIAGRAM, SIMPLIFIED. 








case, 1,430 deg. C. By holding this constant, varia- 
tions in practice were tried under control, and a modi- 
fication of the design of the ingate, which had long 
been advocated by the metallurgical department, was 
tried out. This modification at once enabled casting 
temperature and/or carbon content of the 30 per cent. 
chrome cast iron to be varied over the usual prac- 
tical limits without drawing. Thus, by holding cast- 
ing temperature constant within 5 deg., the carbon 
pick-up variations from the melting pot (crucible melt- 
ing) could be tolerated and sound castings made. The 
foreman very soon insisted on casting temperature 
control on all air-heater castings, and very quickly 
adopted one instrument for his own use. The limits 
were set by the metallurgical department. Sheaths 
and maintenance were also looked after by the metal- 
lurgist, but the reliability of the results was so great 
that the foreman was convinced that the instrument 
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was responsible for freedom from ingate drawing 
and mis-run castings. 

A second case was much more unlikely. The suc- 
cessful manufacture of large retorts for the manufac- 
ture of carbon disulphide depends on two factors: A 
method of moulding and running which will give a 
sound clean casting, and a metal composition and 
structure which will be growth resistant at the operat- 
ing temperature (800 to 1,000 deg. C.). 

These were successfully accomplished, but, at the 
beginning of the war, several cases of premature 
failure occurred. Operating conditions had changed, 
but, as far as was known, the manufacturing details 
were constant. The customer kept careful records of 
life, flue temperature, type of gas used for heating, 
etc, and these were compared with the analysis and 
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Fic. 6.—COOLING CURVE FROM GREY CAST IRON. 


chill test of each retort. No correlation could be 
established and, as a last resort, and merely because 
he is rather “ casting temperature-minded,” the Author 
Suggested that he should control the temperature of 
casting. As a matter of fact, the temperature was 
easily controlled and all subsequent retorts were cast 
at 1,220 deg. C., which was a normal casting tempera- 
ture as estimated by eye. Just before the Author left 
the employ of the firm engaged in this manufacture a 
report was received from the customer stating that 
they had carefully checked the lives of the first six 
retorts made with controlled casting temperature, and 
the lives had been very uniform indeed. The optica! 
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pyrometer could only have recorded a figure, as there 
was so much blacking and the like on the surface of 
the ladle while it was cooling down to casting tem- 
perature that a proper optical control was impossible. 
The immersion couple proved a simple and accurate 
answer to this control problem. 

During these investigations the optical pyrometer 
was often used for comparison, and it was found that, 
whereas one operator could be relied upon to get a 
daily uniform difference of — 40 to — 60 deg. C., i.e., 
a 20 deg. C. range, other operators probably got 
— 20 to — 60 deg. C. to 100 deg. C. In other words, 
the optical pyrometer can only be relied upon from 
day to day to + 10 deg. C. and nearly always gives 
high results, and the error from one operator to an- 
other may be as great as 40 deg. C. 


Solidification Range (Cooling Curves) 


The determination of solidification point and range 
and, if necessary, of the pearlite and phosphide points 
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FiG. 7.—COooLING CURVES FROM AN ALLOYED 
Cast IRON. 


by means of cooling curves is well known in metal- 
lurgical laboratories, but is not a regular foundry tool 
because of previous difficulties. Cast iron is such a 
complex alloy that it is impossible to say with cer- 
tainty what particular analyses are of true eutectic com- 
position. Fig. 5 is the well-known iron-carbon diagram 
introduced here to illustrate the point of solidification 
range. The point A is the melting point of pure iron 
(about 1,530 deg. C.). As carbon is added, the melt- 
ing point is lowered, and the solidification range in- 
creases up to a composition represented by point B 
(1.8 per cent. carbon). Thereafter increase in carbon 
still lowers the solidification point along A and E, but 
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The Immersion Thermocouple 





final solidification is along BE; the range between AE 
and ABE is decreased. At 4.3 per cent. carbon the 
whole alloy solidifies at one temperature (1,130 deg. C.) 
as an intimate mixture of two solid constituents (iron 
carbide) and a solid solution (austenite). This is 
known as an eutectic. In cast iron the various alloy- 
ing elements silicon, manganese, phosphorus, etc., all 
tend to lower the carbon content at which the iron is 
eutectic, and it is generally assumed that, for ordinary 
cast iron, the eutectic carbon is somewhere about 3.5 
to 3.7 per cent. It is desirable to work as near as 
possible to this eutectic point and reduce the. solidi- 
fication range to reduce shrinkage and permissible cast- 
‘ing temperature. 

The line AE, which represents the temperature at 
which iron-carbon alloys up to 4.3 per cent. carbon 
first begin to deposit solid crystals from the liquid, is 
known as the liquidus, and the line ABE, which repre- 


TABLE I1—Cooling Curve Data of 33 per cent. Cr 
Cast Iron. 
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sents the temperature at which the same alloys be- 
come completely solid, is called the solidus. The 
lines or points can be easily determined by measuring 
the rate of cooling of a mass of molten alloy. Such 
a cooling curve is shown in Fig. 6. 

The Author has conducted such tests on large 
runner bushes, on sand-cast piston-ring pots, etc., but 
the usual way is to take a shank of metal from the 
ladle and chill it. Then the shank is filled again 
with about 25 lbs. of metal and placed in a ring 
where dry loose sand is used to bed it in and quickly 
cover it. The immersion pyrometer is immersed in 
the metal so that the hot junction is about 2 to 3 in. 
deep and the free lead ends connected to an indicator 
or preferably a potentiometer, which measures the 
voltage generated by the couple in millivolts. Fig. 3 
shows this operation being done in the foundry. The 
couple takes the temperature of the molten metal in 
2 secs. and the millivolts are measured and balanced 
off. The stop clock or timer is started and the potentio- 
meter is set 0.1 millivolts lower. When the needle is 
again balanced, the couple is now just giving this new 
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voltage, and the time is read. Again, the potentio- 
meter is set 0.1 millivolt lower and the time taken to 
cool down through this interval is noted. This proce- 
dure is repeated down to room temperature if desired, 
Now, as the liquidus AE is reached and solid crystals 
are deposited, the latent heat of solidification is 
evolved and the cooling is retarded. As a matter of 
interest the solidification hangs fire until a good deal 
of material is ready to crystallise, and the heat evolved 
is sufficient to hold the temperature absolutely steady 
for 1 or 2 min. Then, when equilibrium is estab- 
lished, the metal cools again and more and more 


TaBLe II.—Shows a Series of Temperature Readings 
Related to Waster Losses. 
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crystals deposit, giving a slow cooling rate. When the 
temperature corresponding to BE is reached, the 
whole of the residual material solidifies as eutectic 
and the temperature remains constant for 3 to 5 min. 
Thus the interval between the solidus and liquidus 
can be easily estimated in 15 min. and becomes 4 
possible foundry control. Cost: one sheath (3d.) re- 
tained in the solid block of metal and one shank to 
re-line. 


Plotting the Inverse Rate Curve 


By continuing the cooling, which becomes very rapid 
again, the arrests due to the solidification of the phos- 
phide eutectic and the pearlite point can be noted. 
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it is, however, much more accurate to plot not the 
actual cooling curve (Fig. 6), but to plot the milli- 
volts against the rate of cooling at that “ temperature,” 


ie. the inverse rate curve (Fig. 7). From Fig. 6 the 
inverse rate curve is plotted when the arrest due to 
phosphide is much more visible. 


The point was important in one problem investi- 
gated. A high-temperature annealing treatment was 
often marred by bleeding of round lumps on the sur- 
face of the castings, and these were guessed to be 
“phosphide "—the phosphorus was 0.4 per cent. The 
usual phosphide cusp at 0.4 per cent. P is just visible 
on the inverse rate curve. Whereas on the actual 
cooling curve for this alloy cast iron it was not only 
prominent, but also 50 deg. C. lower than the normal 
phosphide point (950 deg. C.). This checked up very 
nicely with the analysis.of the bled lumps, which con- 
tained chromium and molybdenum as well as carbon, 
silicon, iron and phosphorus. This also explained the’ 
relatively large quantity of this constituent observed 
in the micro-structure. 

In the manufacture of needle air-heater elements 
the wartime melting crucibles (graphite) were so soft 
and variable that carbon pick-up was almost uncon- 
trollable on 30 per cent. chromium cast iron. Experi- 
ence had shown that a carbon content below 1.7 per 
cent. tended to sinking and drawing, and a carbon 
content above 2.1 per cent. was unmachinable. Cool- 
ing curves showed the results set out in Table I. From 
this it will be seen that. 2.0 per cent. T.C is about 
eutectic composition for this material when chromium 
is 33 per cent. and silicon 2.0 per cent., but the inves- 
ligation was not carried to completion. 

In connection with the hardness of this type of iron 
when the total carbon was above 2.1 per cent., it was 
interesting to note that such high-carbon irons had a 
“steely” fracture, and the cooling curve showed a 
very slight cusp (inverse rate) at 9.8 millivolts (950 
deg. C.). This cusp was absent with total carbon be- 
low 1.8 per cent., and these lower carbon irons are 
drillable and have a bright crystalline fracture. The 
hard castings showing a cusp could be softened by 
annealing at just below 950 deg. C. for 4 hrs., followed 
by very slow cooling. Micro-examination showed 
the precipitation of fine carbide particles in the solid 
solution. The soft crystalline irons could not be 
further softened by heat-treatment. 


The determination of solidification range has almost 
developed into a control in connection with one cen- 
rifugal casting problem where it was found advisable 
to keep the range of solidification away from 20 to 25 
deg. C., which was sensitive to a peculiar type of gas 
defect. All new changes in metal mix or batch of 
pig-iron are tested quickly by means of a cooling 
curve, and in 15 min. can be judged accurately. 
Table Il shows a series of readings of solidus, liquidus 
and the number of such defects noted in a day’s out- 
put of 13 to 1,500 castings. This control is imme- 
diately applied to every mix change or new lot or 
brand of pig-iron, and the result can be obtained in 
10to 15 min. It will be seen that the solidus figures 
are constant within + 2 deg. C., which speaks volumes 
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for the reproducibility of the results with this pyro- 
meter. 

This method, therefore, gave very prompt and use- 
ful information long before the laboratory could give 
a complete analysis at a cost of a few pence. By 
ramming a sheath in a suitable part of a mould, so 
that it projects in about 1 in., metal can be cast round 
the sheath and the actual cooling rate of the casting 
can be measured. Afterwards the couple can be with- 
drawn and the sheath left in. Of course, a suitable 
location, which is afterwards drilled out, must be 
chosen and such information can be of use in certain 
cases; i.e., investigation of porosity and location of 
runners. 

It is not suggested that the immersion pyrometer 
should supersede the optical, especially the “ dis- 
appearing filament” type, for ordinary routine cast- 
ing temperature control, and, indeed, the optical 
pyrometer is more convenient for “spout” tempera- 
tures, and although it is possible to hold the sheath 
in the flowing metal and get a reading—constant and 
accurate, it requires one operator to locate the tip 
of the sheath in the flowing metal and another to 
observe the needle of the indicator, whereas the 
“optical pyrometer” requires one operator. The 
immersion pyrometer should be reserved as a special 
tool where its characteristics are needed and also as a 
standard control or check on the routine optical read- 
ings. 

Initial trouble with broken sheaths and wires may 
be expected, but with practice and care, and the pro- 
vision of a suitable clamp and storing place, these will 
soon be reduced to reasonably rare occurrences. When 
the reading is obtained, it is definitely accurate within 
5 deg., and probably within 2 deg., and if the instru- 
ment can save its cost in reducing wasters, as it in- 
variably does, then it is a profitable investment for 
any foundry working with close technical control. 

BIBLIOGRAPHY 

1 R. H Koch and A. E. Schuh, Trans. A.F.A. 1942.“ Rayotube vs 

Optical Pyrometer.” 


LS.L. Eighth Report on Steel Ingots. 1939. F.H. Schofield, B.8. 
D.8c., and A. Gra 


ce. 

3 J.1.8.I. 1942. P. 213, Third Report of Liquid Steel Temperature 

Sub-Committee. 

« J.1.8.1. 1948. P. 205, C. R. Barber. “ Calibration of Platinum 13% 

Rhodium—Platinum Thermocouple over the Liquid Steel Temperature 
a ” 


R . 
8 emssstions A.F.A. 1939. Vol. XLVII, P. 854. ‘“‘ Comparison 
of Platinum-Platinum Rhodium and Tungsten-Graphite Couples.’ 


A HARD MAGNESIUM ALLOY 


A Swiss patent taken out by Dr. Arnold Hammer 
covers the following cOmposition:—Al, 10 to 15; Cu, 
1.0 to 8.0; Mn, 1.0 to 2.0; Ar, 2.0 to 2.5; Be, 0.6 to 
1.0 per cent.—balance magnesium. The beryllium is 
added twice during the melt in the form of a master 
alloy with copper. 








IT IS REPORTED that iron-ore deposits in Venezuela 
are to be exploited as soon as plant can be made avail- 
able. Ore reserves are estimated at from 60,000,000 


to 100,000,000 tons, of which much, it is said, can be 
mined without stripping. 
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NATIONAL BRASSFOUNDRY 
ASSOCIATION 
MR. F. L. DAVIS ELECTED PRESIDENT 


Mr. F. Leonard Davis, of Smith & Davis, Limited, 
Birmingham, addressing the annual general meeting of 
the National Brassfoundry Association following his 
election as president, said that industry was facing the 
most critical year of all time. An industrial revolu- 
tion had taken place, and, whilst some control re- 
mained necessary, he looked for the day when the 
irksome restraints of many present-day controls would 
be removed. The ‘worst form of interference that had 
been proposed was the extension into peacetime of the 
practice of cost investigation. Healthy competition 
was its own price control and the Government’s ideas 
would make survival of trade in peacetime quite im- 
possible. 

Turning to the future of export trade, the president 
pointed to the much greater output per man-hour of 
America and suggested that in addition to securing 
better returns for good pay, attention should be paid 
to managerial efficiency and the installation of the 
most modern methods and plant. He also discussed 
the desirability of making industry increasingly attrac- 
tive to a better type of juvenile labour. 

On the question of dispersal of industry, Mr. Davis 
pointed out that a plant flourishes best in its native 
environment, and wholesale transplantation would be 
fatal. Mr. Davis, as a founder-member of the com- 


mittee of the new Hardware Trade Alliance, com- 


mended ithat body to the association as a means of 
ensuring fair trading and as the only means of co- 
ordinating the whole of the hardware trade in both 
its manufacturing and distributive sides. 

In conclusion, the president drew attention to the 
plight of blitzed firms, for whom the Government 
had still done nothing and no plans for the rehabili- 
tation had been announced. This official inactivity 
meant that such firms would lag far behind in the 
vital national reconstruction work, which was mani- 
festly absurd as well as being unfair. 

A presentation was made to Col. Edgar Wilson, of 
Evered & Company, Limited, Smethwick, the retiring 
president, accompanied by a written appreciation for 
all his work over his three years’ presidency. Mr. A. 
Ellis, of Peglers, Limited, Doncaster, and Col. J. C. 
Piggott, of Williams Bros. & Piggott, Limited, were 
elected vice-presidents. 





U.S. War PRODUCTION BOARD OFFICIALS informed 
members of the Metallurgical Advisory Committee at 
a recent meeting that failure to obtain sufficient ton- 
nages of alloy steels for shell forgings might endanger 
fulfilment of the Army’s ammunition programme. At 
the same time, the committee considered methods of 
increasing production of alloy steels required for the 
jet-propulsion ‘plane programme. Present requirements 
of high-grade steels for all products are estimated at 
about 2,480,000 tons monthly, as compared with cur- 
rent estimated monthly capacity of 2,200,000 tons. 
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‘DEVELOPMENTS IN PYROMETERS 


Ether, Limited, of Tyburn Road, Erdington, Bir. 
mingham, 24, have during the past 12 months de- 
signed a potentiometer portable temperature testing 
set ponte og simplified for operators. It has a 24-in, 
scale and slidewire. Readings can be taken quickly 
without the complication of using tables and getting 
mixed up with cold junction temperature compensa- 
tions. 

Self-balancing potentiometers with 30-in. scale and 
dial-type indicators and wide strip recorders, operating 
on the Wheatstone Bridge principle with _ self- 
standardisation of current and _ self-compensation 
for cold junction variations have been produced. 
The balancing mechanism is made in _ two types, 
one involving a new electrical switch method, 
and the other rapid electronic operation. New 
tmethods of electrical control have been developed to 
give multiposition and proportioned type control 
action, in which the heating rate is adjusted to be 
no more than necessary to maintain the operating 
temperature. 

For electrically-heated plant in addition to star-delta 
and series paralleled connections, use is made of a pro- 
portionator, which is a synchronous motor-driven 
energy input regulator. Rapid heating from cold, or 
after insertion of a cold charge, is made with full 
heating, and the controller slightly anticipates the 
temperature approach to the desired control setting, 
changes over to the proportionator, which is set to 
a heating rate a little in excess of requirements. 
Close and accurate control is then accomplished by 
selecting between the “ proportioned” rate and off. 
Flexibility of control over a very wide range of tem- 
perature is thereby secured. 


A Serious Competitor 

Die casting of small indicator parts has made rapid 
production of precise units possible, and the small 
indicator will undoubtedly be a serious competitor 
to the thermometer in the future. It is more accurate 
even at the low temperatures, more robust and more 
reliable, while it can be checked easily for accuracy, 
and can be maintained and kept in operation more 
easily than “filled” bulb and tubing thermometer 
systems. A thermocouple can gain access to awkward 
and inaccessible places, has less heat capacity, and 
therefore is highly responsive to temperature changes. 

At the other extreme, production has been restarted 
on the magnascale with 48 in. illuminated indicator 
scale which was developed and satisfactory installa- 
tions made before the war. 





PIG-IRON PRODUCTION in the United States during 
1944 amounted to 61,939,474 net tons (2,000 Ibs.), 
compared with 61,777,296 tons in 1943. The total in- 
cludes 680,774 tons of ferro-manganese and spiegelei- 
sen, compared with 623,696 tons in 1943. Total output 
in 1944 represented 91.7 per cent. of capacity, com- 
pared with 96.4 per cent. in 1943. 
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MILLING OF ENAMELS 
By A. BIDDULPH 


This Paper, which was read before the annual con- 
ference of the Institute of Vitreous Enamellers, held 
recently in Manchester, first surveyed published infor- 
mation on the subject. From this, a personal experi- 
ment, the Author concludes that the milling of frit is 
a combination of impact and attrition. 

The pebble charge should occupy 55 per cent. by 
volume of the mill capacity. With porcelain pebbles 
at 2.4 Sp. gr., this may be expressed as 50 tbs. pebbles 
per 1 cub. ft., or with flint pebbles at 2.6 Sp. gr. as 
54 lbs. per 1 cub. ft. of mill. The sizes of pebbles will 
vary between 1 in. and 24 in. dia., according to the mill 
diameter, and will be mixed in proportion by weight. 
The following pebble sizes are recommended :——-Where 
the mill diameter is 1 ft., then 80 per cent. of 1-in. and 
20 per cent. of 2-in. pebbles should be used. For a 
4-ft. mill, the mixture would be 40 per cent. of 14-in., 
40 per cent. of 2-in., and 20 per cent. of 24-in. pebbles. 

The frit charge should be sufficient to fill the voids 
between the pebbles. As the pebbles occupy 55 per 
cent. of mill volume and the voids between pebbles are 
40 per cent. of the apparent pebble volume, then 
apparent volume of frit should be 22 per cent. of mill 
volume. 

It is shown in the Paper that, where dipping or spray- 
ing conditions permit, a water content of 50 to 55 per 
cent. frit charge should be used to obtain the most 
efficient milling. Mill temperature has considerable 
effect upon the solubility of frit during grinding, espe- 
cially in the case of some super opaque enamels, and 
should be kept below 90 deg. F. Hansen has specified 
the range 65 to 80 deg. F., but it is not often necessary 
to give much attention to the lower limit of milling, 
as the heat generated will prevent temperature falling 
too low. In storing enamels, however, it is essential 
that temperature is not allowed to fall below 45 deg. 
F., or recrystallisation of sodium borate from the mill 
liquor is likely to occur with undesirable effect upon 
the fired surface. 

Experience to date suggests mill speeds should be 
about 20 r.p.m. for a 6-ft. dia. mill, increasing up to 
50 r.p.m. for a 2-ft. dia. mill. 

The factors which influence mill-room layout are 
given by the Author as:—(1) Storage of frit and other 
materials; (2) loading the mills; (3) unloading the mills; 
(4) storing the enamels; (5) supply of enamel to spray 
line; (6) repairs to mills; (7) cleaning down; (8) sludge 
settling and removal; and (9) room temperature. 

Using these, a scheme is developed for their proper 
integration. The Paper concludes with a section on 
lesting and a bibliography of the subject. 


Discussion 
The CHAIRMAN (Mr. H. Whittaker) said the Paper 
was a thoroughly practical one and was worthy of a 
good discussion. Towards the end of the Paper Mr. 
Biddulph described the P.E.I. test as well as the A.C.S. 
test. The latter, being a rougher test, could be done 
much more quickly. He could say, from experience, 
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that it was a useful one, and it only took two or three 
minutes to make it instead of 20 minutes. This repre- 
sented very good work, and the test might be dignified 
by giving it a name. He did not know whether Mr. 
= would care to have his own name associated 
with it. 

Another part of the Paper which appeared to be 
original was the section headed water content. These 
pieces of original work needed a little recognition, as 
they represented a most useful form of research. 


Theory of Milling 

Mr. N. Swinpin thought the question of granular 
media was one of philosophic significance. He sug- 
gested that Mr. Biddulph should place upon his list of 
bibliography the great work of Oswald Reynolds deal- 
ing with the sub-mechanics of the universe. It was 
based upon granular behaviour of a very great mass 
of minute grains which were spherical in form. By 
profound mathematical analysis Oswald Reynolds had 
picked out all the known physical laws. He made the 
suggestion because in his business as a commercial 
engineer they were always dealing with filtering and 
pumping solids in the form of a liquid and passing 
them up a pipe. It was also a matter for study when 
dealing with quicksand. Such problems occurred in 
the job under discussion. 

Oswald Reynolds studied and explained gravitation, 
and if anyone wanted to make an interesting toy, they 
should get a penny balloon, fill it with sand and water, 
but no air.. It would be found that that penny balloon 
had some wonderful properties. When held lightly on 
the hand it had all the properties of a gel, the pro- 
perties of a quicksand, and the properties of a liquid, 
but as soon as it was touched, it became as hard as 
concrete. He merely mentioned this as an interesting 
study which threw abundant light on such pheno- 
mena. 

Mr. BIDDULPH confessed he had not read Oswald 
Reynolds’s book on the sub-mechanics of the universe, 
but obviously, from Mr. Swindin’s description, it was 
one which should be read, and he would endeavour to 
obtain a copy of it. 

Mr. Tyson remarked that he had made some inves- 
tigations with regard to the subject of grinding. In 
1938, when the British Glass Society paid a visit to 
Copenhagen, Mr. Grey, the Professor of the Technical 
High School, lectured on the theory of grinding. He 
could let anyone who was interested see a copy of 


the lecture. 


Dip Plate Practice 


Mr. W. S. GRAINGER asked a question with respect 
to the test for the dip plate. Did the speed of with- 
drawal, either quick or slow, have any effect on the 
enamel of the plate? 

Mr. BIDDULPH did not think the speed of the with- 
drawal had much.to do with the amount of the enamel 
left on, but the direction of withdrawal had consider- 
able influence. If a plate was dipped into a tank by 
itself and lifted out in a particular way, it would tend 
to create a vacuum under it and have a straight bar 
on the under side. It should always be slid out. 
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Mr. MATrHews said that, according to Mr. Bid- 
dulph’s statement, the speed of the withdrawal did seem 
to have a bearing on the enamel. 

Mr. BIDDULPH said he would be pleased to discuss 
the matter in detail later with Mr. Matthews. In ta 
to Mr. Grainger, he agreed that, if the plate was pulled 
out very quickly, there would be a tendency to wash 
off the enamel; if it was taken out very slowly, there 
would tend to be an excess of enamel. The opera- 
tives dipped plates in a normal manner. The dip 
plate would be pulled out of the enamel in very much 
the same way as were the bulk of the plates. 

Mr. BIDDULPH then gave a demonstration of how a 
dip plate should be withdrawn. Continuing, Mr. Bid- 
dulph said, as long as the test plate was dipped at the 
same rate as the bulk of the work, the speed was of 
secondary importance. The main consideration with 
the dip test was to dip a plate of known weight and 
known area in a similar manner to that in which the 
bulk of the work was done, so as to produce a stan- 
dard plate under normal working conditions. 


Bowl Swilling 

Mr. GRAINGER asked how the method was correlated 
with respect to swilling the inside of a bowl. 

Mr. BippuLex replied that swilling the inside of a 
bowl was an entirely different operation to the drain- 
ing method used on flat plates. With flat plates, of 
course, it was possible to set the enamel so that it 
drained away per square foot in half an hour’s time 
or in an hour’s time. He would not say at the end 
of the day, because probably there would be a test 
made three or four times duning the day. 

In the case of hollow-ware which was shaken, there 
would be a completely different set of conditions. He 
had not attempted in the Paper to give any indication 
of a test for enamel for swilling, because the thickness 
of the enamel depended to a greater degree than in 
the dipping of flat-ware upon the strength and dexterity 
of the operator. He thought it was the usual practice 
—it was 10 years ago—in the dipping of hollow-ware 
for the dip brush to be adapted to the strength of the 
muscle of the operator shaking the plate. 

Mr. BAILEY supposed that the strength of the muscle 
of the operator could be put right by the system. 

Mr. BIDDULPH said that, generally speaking, enamel 
should be of a standard consistency. In the draining 
of flat-ware standard consistency was fairly easy to 
obtain and maintain. In the case of hollow-ware it 
was desirable, but the conditions of hollow-ware work- 
ing wer2 such that it was far more difficult to get all 
the operatives working with a similar degree of shake. 
With draining there was no need for the operatives 
to regulate the shake because there was no shake. 
All they had to do was just to lift the plate up and 
let it dry itself. 

He agreed that it was desirable in the case of 
hollow-ware plants consistency should be standard. 
This depended upon the shop organisation to a certain 
extent, but it could be done. He had not attempted 
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to give any indication of consistencies for shaking 
enamels for hollow-ware. It was 10 years, or more, 
since he had been actively engaged in that side of 
the industry, and several advances had been made 
since then with which he had not been able to keep in 
touch, 

Testing Methods 

Mr. J. H. Gray had read the Paper carefully and 
found it to be written on very sound lines and was 
quite practical. In connection with the testing 
materials, Mr. Biddulph had mentioned an early test 
of taking 50 ml. of slip, shaking out the fines, and 
putting the residue into a test-tube. He then went 
on to say that this was replaced by two more exact 
tests. It was his (Mr. Gray’s) experience that, pro- 
viding a standard was adopted in the enamel shop, it 
did not matter whether one test or the other was made. 
He had heard three tests mentioned, but he was still 
using the original test because he found it was more 
practicable for the type of mill that was used. He 
wondered whether Mr. Biddulph was reasonable in 
making the statement because he noticed at the end 
of the Paper some figures of fineness were given in 
Table I. : 

The fineness tests were expressed as 50 m.l. of enamel 
over 200 mesh. He understood Mr. Biddulph to state 
that was an early method. Did he really consider 
that, for general purposes, one test was as. good as 
the other provided it was adopted as a standard? 

During the course of experiments he had made he 
had found out that milling was a. very important 
factor. He would like to ascertain Mr. Biddulph’s 
views as to whether milling was so exacting as to 
warrant grinding down to one unit or one gramme 
or six units or six grammes. He thought the majority 
of enamellers when they expressed milling fineness 
expressed it to be between 2 and 3, 4 and 6, or 5 and 7. 
He had found that when using a standard enamel with, 
say, 5 per cent. of clay in the mill content, there was 
a much wider latitude in the milling fineness if the 
content was reduced from 5 per cent. to 2 per cent. 
or 4 per cent. to 1 per cent. with bentonite added. 
Pood Mr. Biddulph carried out any tests on that 
ine 

MR. BIDDULPH said that so far as methods of testing 
was concerned, apart from the one mentioned by Mr. 
Gray, there was much to be said in favour of the 
50 m.l. slip and a glass tube marked in units. 


More Exacting Tests 

There were more exacting tests of the P.E.I. and 
the A.C.S. These exacting tests, in the first place, 
expressed the weight of slip instead of volume, and 
expressed the results in lbs. For laboratory work 
there was no doubt about it that the weight 
of the residue in grammes was more exact. First 
of all, it was possible to weigh to much closer limits, 
and, personally, he believed that for laboratory 
purposes the P.E.I. or the A.C.S. tests were still 
Standards to work to, mainly because the weight in 
grammes was ascertained and about which there could 
be no possible doubt. The A.C.S. test was probably 
the more exact because it dealt with a sample con- 
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taining 100 grammes of frit, the residue being expressed 
as so many grammes left on the screen from the 
100 grammes originally, so that the weight in grammes 
was really a percentage on the given screen. 

The repeat test which had been referred to possessed 
no advantage on the ground of accuracy; it was not 
an accurate test. He agreed with Mr. Gray that it 
was more or less a reproduction of an earlier test 
which was mentioned in the first paragraph under the 
heading of “Testing” in so far as it used volume 
of residue. It appeared to be an improvement upon 
the earlier test in that the time required for it to 
be taken was 3 or 4 min. instead of quarter 
of an hour or 20 min., merely because it was not 
necessary to dry the residue. 

While drying off the residue was quite a convenient 
thing to be done in the laboratory, it was the source 
of much trouble in some shops. Perhaps some par- 
ticular colour was required, and sometimes the mill 
man might take a chance, and say “So-and-So will 
do.” A fineness test for controlling the effect which 
took from quarter of an hour to 20 min. to dry 
off was a disadvantage. If an attempt was made to 
hurry the drying by putting the sample to be tested 
on top of the furnace door, it could be done, but the 
bottom would drop out of the sieve. It would cost 
about £1 for a new sieve, and the test would have to 
be done again in any case. 


Test by Weight 

Having learned this lesson, perhaps the next time a 
sieve would be placed in the dryer and a draft of 
nice warm air dried the sample. Someone would 
pick it up—“ Is it dry?—No, not quite.” They would 
put it down again. A draft of warm air would con- 
tinue to blow over. it and blow half of it off. His 
contention was that if a test could be made by weight 
it could be made in much less time, and without any 
losses or inaccuracies occurring. 

He had tried to make some tests on flake content 

and the investigation of water content. He varied the 
tests between 4-6-8. In so far as the experiments 
went very little difference was found in the milling 
lime within that range. Had they dropped down to 
92 per cent. of clay there might have been quicker 
grinding, but this was a matter which had still to be 
investigated. 
' With regard to dropping to 2 per cent. and adding 
> per cent. of bentonite, the function of clay in the 
enamel was partly to suspend it and partly to hold 
the grains of enamel in place during the initial stages 
of firing. It was generally found that bentonite clay 
was lowered too much. The tendency for the initial 
cracking which occurred, the result of balling up 
of the enamel, was probably caused by surface tension, 
and not being masked by the viscosity of the enamel 
such as would result with a normal clay content. In 
certain’ circumstances the low flake content of 
bentonite was an advantage, but probably it could 
be only used in special circumstances. 

The CHAIRMAN was afraid the discussion would have 
10 close at this point, but he was sure that Mr. 
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A NOTE ON VENTING 
By “TRAMP” 


Venting of cores is very important, and unless 
adequate means are provided for evacuating the gases 
generated on casting, wasters are sure to occur. Many 
castings are designed with very limited outlets from 
the core and special care is needed in their manufac- 
ture. It has been found on occasions that the best 
way to ensure the free venting of a restricted outlet 
is to place a metal tube in the core and use this as a 
vent. In some cases this can be retained in the cast- 
ing, but more often than not the hole is required to 
be machined, and it is thus removed. 
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Fig. 1 shows a typical application; the hole A is re- 
quired to be cast $ in. dia. for machining to 7 in., 
while the diameter of B is 2 in., each end being identi- 
cal. Although it is possible to produce cores to meet 
the requirements, it is difficult to ensure that the } in. 
dia. will be strong enough to carry the weight of the 
core and resist the ferro-static pressure, and also to 
evacuate the gases speedil:; during pouring. Conse- 
quently, a plain core of diameter B is made, into each 
end of which is inserted a metal tube, the outside 
diameter of which is such that it will be removed 
during the subsequent machining operation. This 
method ensures the free venting of the job and secures 
the core in correct position. 

Fig. 2 is another application of the idea. This time 
the tube is surrounded with sand and is recovered and 
used again after every cast. A is a core-print, B the 
main body of the core, and C the metal tube connect- 
ing the cinders E in the core, with the vent D in the 
mould. Fig. 2 is a portion of a complicated jacket 
core, to which there are six outlets, as shown, to 
evacuate the gas from a large volume. 








(Continued from previous column.) 


Biddulph would welcome any written questions or 
comments on his Paper. Everyone would agree they 
had listened to the reading of a thoroughly practical 
Paper, and one which had proved to be of intense 
interest. They all expressed their thanks to Mr. 
Biddulph for having prepared it. 

A vote of thanks was unanimously accorded to Mr. 
Biddulph for his Paper. 
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ORTHODOX AND - UNORTHODOX 
TECHNIQUE APPLICABLE TO ALU- 
MINIUM AND MANGANESE BRONZE* 


By L. H. AKERMAN 


Whilst more and more foundries are being called 
upon to make castings in aluminium and manganese 
bronze, quite a proportion view this change over, or 
addition, with intrepidation, and the Author has com- 
piled the following notes, after an extensive experience 
with these alloys, in the hope that this may be found 
helpful to those less fortunate. Whilst the orthodox 
practice of bottom pouring cannot in any way be 
departed from, it has been proved that quite a number 
of the smaller type of castings, such as impellers, hand- 
wheels, gear blanks, with heavy bosses and thin vanes, 
can be successfully cast by top pouring. Pouring at 
such a speed that it is impossible for oxides to enter 
the casting, gives the distinct advantage of keeping 
the hottest metal in the runner-riser for feeding 
purposes. 


Bottom Pouring 

After setting the technique, bearing in mind that 
owing to the heavy shrinkage and short freezing range, 
heavy risers or feeders must be resorted to, running 
by horn gates is the most universal. The large end 
should enter the casting or riser. The Author would 
make it clear at this stage that runners should, 
wherever possible, enter a riser or directly beneath a 
riser. This precaution is necessary to ensure that any 
oxide or other inclusions are thrown up the riser. 
thould “blind” risers be resorted to, it must be re- 
aiembered that the atmospheric pressure must be re- 
jeased by tubing through to the top of the cope. <A 
small core may be inserted in top face of the riser, 
otherwise shrinkage may occur at the base’ of the riser 
instead of the top. Chills or denseners should not be 
used except in an extremity owing to condensation, 
especially on production lines where moulds may be 
stationary for some time. 

With an exception on the larger type of casting, 
and as a safety measure,. greensand moulding can be 
resorted to practically without exception. Here, 
however, sand control becomes of great importance. 
Moisture content should not exceed 5 per cent. and 
a permeability figure of between 35 and 45 should 
be maintained with a mould hardness not exceeding 
about 65 to 70. Great advantages have also been 
found by self feeding, such as casting uphill at an 
angle of about 30 deg. with a large feeder at the head 
or a pronounced taper for bushes. Vertical casting, 
where possible, is advocated, as is also moulding on 
the flat and casting vertical. Special moulding boxes 
involving damping are necessary, but the advantage 
over separate joints and parts are enormous. 

A good class of Southport sand has been found 
most suitable, with a slight Mansfield addition where 
intricate or small cores need a higher green strength. 





* An entry for a Short Paper Competition organised by the London 
Branch of the Institute of British Foundrymen, 
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This also makes the sand more “workable” for the 
operators. With a semi-solid core compound of 
about 34 to 44-lbs. per cent., it is essential that 
this be well mixed using a reputable mixer. 


Core Drying 

Core drying should be carried out almost to-a point 
of burning, leaving the cores dark brown in colour. 
Core irons and wax vents should be incorporated 
where necessary to ensure strength and adequate 
venting. Core wash is not necessary, and should be 
avoided, as this tends to harden the surface, and the 
slightest disturbance while casting from the core will 
cause oxide inclusions and probably scrap the cast- 
ing. This will probably occur in the machine shop 
after expensive machining operations. Moulders 
should be instructed to see all vents are clear on 
assembly and well struck off from the mould. Cores 
must be handled with care, because they are now very 
fragile and not washed. 

With suitable moulds and cores, good metal is 
essential. Under reasonable good furnace conditions 
this should not prove too difficult. | Fast melting 
under slightl oxidising atmosphere, whilst avoiding 

“ stewing ” after casting temperature has been reached, 
should » ons troubles to a minimum. 

The Author advocates the use of bottom pouring 
ladles. The oxide residue should be removed whilst 
hot from the ladle after pouring. Both alloys have a 
satisfactory temperature range for casting. Depending 
on the section 980 to 1,060 deg. C. for manganese and 
from 1,180 to 1,330 deg. C. for aluminium bronze, 
have been found suitable. 

In conclusion and summing up, these are the most 
predominant points to bear in mind:—(1) Condition of 
moulding sand; (2) condition of core sand; (3) suitable 
running technique and adequate feeding; (4) clean 
metal free from oxides, and (5) quiet pouring. 





X-RAY ANALYSIS IN INDUSTRY 


The X-ray Analysis Group of the Institute of Physics 
held its 1945 Conference in London on April 12 
and 13. The meetings were held in the Royal Insti- 
tution, Prof. Sir Lawrence Bragg, O.B.E., F.R.S., pre- 
siding. On the Thursday afternoon there was a sym- 
posium on the “‘ Equipment of X-ray Laboratories,” at 
which three Papers were read. Dr. Hanstock, of High 
Duty Alloys, Limited, dwelt specially on equipment 
for determining residual stresses in metals. Mr. Peiser, 
of Imperial Chemical Industries, Limited, described a 
number of types of X-ray apparatus of wide applica- 
bility, and Dr. Wooster, of the Department of Minera- 
logy and Petrology at Cambridge University, de- 
scribed chiefly the accessory crystallographic equip- 
ment that is necessary in addition to the X-ray 
apparatus. 

In the evening Prof. J. D. Bernal, F.RS., gave an 
interesting and Suggestive talk on the “Future of 
X-ray Analysis.” Friday was devoted to a discussion 


on the application of optical principles to the inter 
pretation of X-ra~ diffraction photogranhs. 
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THE ASSOCIATION OF BRONZE 
AND BRASS FOUNDERS 


ANNUAL MEETING IN MANCHESTER 


The second annual meeting of this Association was 
held at the Midland Hotel, Manchester, on April 10. 
In the absence, owing to illness, of the president, Mr. 
Henry Bissell, the chair was taken by “Mr. Geo. 
Hyslop, the vice-president. The following office- 
bearers for 1945-46 were elected: —President, Mr. G. T. 
Hyslop (the Phosphor Bronze Company); Vice-Presi- 
dent, Mr. F. G. Burrell (Shipham & Company, 
Limited); Trustees, Mr. W. G. Suffield (Dewrance & 
Company, Limited); Mr. W. Shawson (Worthington 
Simpson); and the Secretaries. New Members of 
Council, Mr. A. T. Thorne, Mr. G. F. Mundell, Mr. 
Max Horton and Mr. Kent. Secretaries, Messrs. 
Heathcote and Coleman; and Auditors, Kemp Chatteris 
& Company. 

The new president, who was accorded a hearty wel- 
come, paid a sincere tribute to the pioneer work of 
Mr. Bissell, the retiring president, to whom a vote of 
thanks was passed, which included a wish for his 
speedy return to health. 


At a meeting held prior to the general meeting the 
vice-president (Mr. G. T. Hyslop) presented his report, 
in the course of which he said :— 


Membership——Membership has been increased by 
five new members since the last general meeting. Two 
members have expressed their desire to resign, but 
they are being approached by members of the Council, 
and there is reason to think that they may alter their 
decision. There is still a number of eligible firms 
who are not yet with us—and I should like to look to 
the present members for every help in getting such 
firms to join the Association, to add all possible 
strength and effectiveness to our importance, and so 
that we may speak with a unanimous and common 
voice on the many matters which are, and will be, of 
vital interest to us all in the days ahead. 


Conditions of Sale-——This matter has been receiving 
the close attention of the Council in an endeavour to 
reach unanimity of action by members. It is appre- 
ciated that, owing to the varied nature of some of our 
members’ activities, there may be some difficulties in 
the adoption of common action in this connection, but 
it is felt that decisions should be reached one way or 
the other. I am glad to say that quite a good per- 
centage of members have already agreed to adopt 
Part II of the Conditions, and it has been decided that 
members of the Council should personally approach 
the members in their areas who have not yet given a 
decision. This matter is to receive further considera- 
tion later in the meeting. 


Sheffield University—Degree Course-—Two members 
of the Council, Mr. Skript and Mr. Lawson, have 
attended several conferences with the University and 
other interested organisations in connection with the 
proposals in this direction, but it was felt that for 
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various reasons they were unsuitable and unacceptable, 
although, if satisfactory arrangements can be made, 
there is still a certain feeling that some University 
course should be supported. 


British Foundry School.—During last year sugges- 
tions were made for the re-establishment of this school, 
and our Association was asked if it would give sup- 
port along with other sections of the foundry indus- 
tries. We replied that we would give favourable con- 
sideration to the suggestions, but we have been await- 
ing concrete proposals to enable the matter to be 
further discussed—particularly from the financial 
aspect. It is thought that this affords a better field of 
activity than the Sheffield University proposals. 

Post-war Control of German Metallurgical Industry. 
—In February of this year all members were advised 
of a request which had been addressed to the Associa- 
tion by Mr. Menzies-Wilson, who had been appointed 
by the Government as Director-General of the Metal- 
lurgical Industries in the Economics Division of the 
Control Commission for Germany, to assist him in 
filling appointments to undertake the necessary work 
in this connection. 

Following full discussion by the Council, in: which 
many aspects of the matter were referred to, it was 
agreed that, although it may be more a question for 
the Government to settle, it is an important matter 
which should receive the serious consideration of the 
Association. 

Joint Sectional Committee—Negotiations have re- 
cently been opened with the S.M.M.T. and this Asso- 
ciation with a view to considering the extended utilisa- 
tion of the Association’s products in the manufacture 
of motor vehicles. A committee from this Association 
will be appointed, and it is hoped to arrange the first 
conference at an early date. 

Staff—A number of other matters incidental to the 
general interests of members have received the atten- 
tion of the Council throughout the year, and views 
have been expressed that a more vigorous policy by 
the Association is called for. More direct contact with 
members has been advocated, and certain directions 
have been outlined in which it is thought useful action 
may be taken, including a suggestion as to the desira- 
bility of appointing a whole-time director with appro- 
priate qualifications, as in other associations, to give 
personal attention to matters which arise from time 
to time. 

Costing—With regard to the installation of a 
standard costing system, it has been stated that it 
would be of assistance to members if the Association 
agreed to employ a costing accountant who could deal 
with questions relating to this important matter. As 
you know, I am_ personally very interested in uplifting 
the trade generally in this basically important, but un- 
warrantably neglected, aspect of our trading activities 
—on which so much initially and almost everything 
finally depends. A closer study of this matter would 
certainly tend to eliminate the recurrent troubles of 
price cutting—which should constitute.a worthy aim 
for members of the Association. 
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Association of Bronze and Brass Founders 


Since the last general meeting a good deal of useful 
work has been done by the Technical Committee, and 
I should like to take this opportunity of putting on 
record our thanks to the members of that Committee 
for the willing and effective service they have been 
prepared to give at all times in the interests of the 
trade generally. 


Post-war Development Work—Release of Materials. 
—Following inquiries received from several members, 
an.approach was made to the Ministry of Supply (Non- 
Ferrous Metals Control), Rugby, on this question. As 
the result of the negotiations, all members were advised 
of a letter received from the Control in August, 1944, 
setting out the terms on which the release of limited 
quantities of certain metals for post-war development 
work would be considered. 


Test Procedure.—The Association, through the Tech- 
nical Committee, is represented on the B.S.I. Technical 
Committee NF/14, which has been dealing with the 
question of test procedure generally. This panel is a 
very representative body, composed of producers, con- 
sumers, Ministry Inspectorates, Technical and Re- 
search Associations, etc., which recognise the need for 
testing procedure to be revised in the interests of all 
parties. It is felt that much effective progress is being 
made in connection with these matters. 

It is thought that the Ministries and the industries 
will accept the Committee’s recommendations and that 
they will probably be put into force at an early date. 

Fuel Economy.—Arising from discussions at a meet- 
ing of the Midland Regional Fuel Efficiency Commit- 
tee (under which this Association’s committee oper- 
ates), held early last year, a letter had subsequently 
been received by the Association from the Ministry 
of Fuel and Power, London, in which they pressed for 
the names of members who were not making returns 
of fuel consumption to be disclosed to them. The 
Ministry had been informed that this Association’s 
committee had no atthority to disclose the names. 
The: Technical Committee decided to refer the matter 
to the Council for decision, and it was agreed that 
the purport of the Ministry’s request be conveyed to 
members when making applications for further returns. 
This resulted in a slight improvement in the percentage 
of returns received—but unfortunately recently there 
has been a falling off again. 

It was agreed that, while every effort should be 
made to impress on members the importance of 
making the required returns, in the interests of the 
trade generally, it was desirable, if possible, to avoid 
the disclosure of names. Returns are still being 
obtained by the Association from members and every- 
one will be aware that there is still an urgent neces- 
sity for the greatest economy in the use of fuel. 


Institute of British Foundrymen.—There have re- 
cently been certain changes in the Constitution of the 
Institute whereby they now have no Standing Com- 
mittees as hitherto—but the Institute continues to be 
represented on this Association’s Technical Committee, 
their representative being Mr. Frank Hudson. 
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Experimental Foundry.—At a meeting of the Tech- 
nical Committee, held in December last, considera- 
tion was given to the question as to whether, in the 
light of the new LF.V. methods of testing and the 
expected B.S.I. Code of Inspection and the consequent 
necessity for the best foundry technique being em- 
ployed on the production of castings, it was advisable 
and practicable to recommend to the Council that the 
A.B.B.F. put down an experimental foundry fully 
equipped with X-ray apparatus, etc., to enable all 
foundries to meet the more exacting conditions ex- 
pected to be imposed on the trade. 


Status of the Industry 


One of the main objects of the proposals was to 
raise and improve the future status of the industry. 
If an experimental foundry were established within 
the industry, it would avoid possible undesirable out- 
side activities. The vice-president then detailed the 
negotiations he had had with research and develop- 
ment departments with the object of co-operative 
action. 

Mr. G. Skript (Langley Alloys, Limited), in the 
course of his extended remarks, stated that at the last 
annual meeting he had reported the progress which 
was being made in the negotiations with the Sheffield 
University, but these had not turned out as well as 
had been anticipated. 

As this is looked upon as a question of paramount 
importance, it had been decided to look to other 
universities, and Prof. Hanson, of the Birmingham 
University, had agreed to fall in with our ideas and 
amend their curriculum to meet the position; they 
would leave the theoretical background as at present, 
but would increase the period of the course to four 
years—to be dovetailed with twelve months’ appren- 
ticeship, i.e., six months before commencement of the 
course and for six months during the course. All 
practical problems would be dealt with and the students 
must be shown how to use their theoretical know- 
ledge. It would be necessary to adopt propaganda 
work to increase the number of pupils, and he indi- 
cated several lines on which this might be done. One 
of the problems to be faced will be to persuade the 
industry to take University-trained men. 

With regard to finance, it has been considered 
whether this could be done through financial support 
from the trade associations or whether it would be 
better to ask for subscriptions from individual firms. 
It has been proposed that 100 firms be approached to 
covenant for seven years to contribute £100 each, 
which, with tax relief, would represent a contribution 
of £200 each: It is hoped by this means there would 
ultimately be a flood of University-trained foundry 
managers. 

Mr. Skript, in his further remarks, explained that 
firms contributing to the scheme would be able to send 
their own men for training. There will be a meeting 
of the Cast Iron Research Association Education Com- 
mittee shortly, when the matter will be carried 
further, following which it is hoped it may be possible 
to send fuller details to firms in the industry giving 
them particulars of the proposals. 
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The High-Quality 
Iron for High-Duty 
Castings. 


Made in seven standard 
grades or to individual 
requirements, this iron 
has a close grain structure 
and fine graphitic carbon 
content. It replaces 
Hematite, and tones up 


high phosphorus irons. 


We also make Dale 
Refined Malleable Iron to 


any required specification. 
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STANTON IRONWORKS COMPANY LIMITED 
NEAR NOTTINGHAM 























NEWS IN BRIEF 


THE GOVERNMENT is to carry out an industrial sur- 
vey designed to facilitate the transfer from war to 
peace production. 

THE PRESENT YEAR marks the centenary of Samuel 
Marsden & Son, Limited, Manchester Bolt and Nut 
Works, Altrincham Street, Manchester. 


METAL BEDSTEADS are being added to the present 
range of utility furniture and will be made in two 
qualities. It is hoped that production will start shortly. 

THE Marx METAL ComPANy, LIMITED, is being 
wound up voluntarily. Mr. P. M. Parish, Tandem 
bane Merton Abbey, London, S.W.19, is the liqui- 

ator. 


IT HAS BEEN STATED that while steel has. not yet 
been manufactured at Haulbowline by Irish... Steel, 
Limited, the experimental work has now; reached its 
final stage. st ada 

TWO TRADE DELEGATIONS, representing indus trial pe 
commercial organisations in Palestine, are to visit the 
United Kingdom to investigate prospects for pe 
ing supplies and equipment in Britain. 

THE POWER PLANT COMPANY, LIMITED, of West 
Drayton, Middlesex, have recently opened an office 
at Imperial Buildings, 19, Old Millgate, Manchester, 
4. The manager is Mr. J. F. Bradshaw. 

THE ‘FIRST INTERIM REPORT of the Committee 
appointed by the President of the Board of Trade to 


inquire into the changes necessary in the Patents and** 


Designs Acts has now been published (Cmd. 6618). 
It is obtainable from H.M. Stationery Office, price 1d. 
ALEXANDER, FERGUSSON & COMPANY, LIMITED, lead 
smelters, etc., of Glasgow, announce that they have 
received authorisation to proceed with the erection of 
a factory in South Africa. A new subsidiary com- 
pany, Alexander, Fergusson & Company (Proptietary), 
Limited, was registered in Natal on December 1 last. 
THe “ KELBUS” WEIGHING MACHINE made by the 
Transport Engineering & Equipment,;-.Compan 
Limited, Leeds, has been introduced by, the Louien? & 
North Eastern Railway Company at some of its engine 
sheds, to facilitate the weighing of locomotives in ser- 
vice. The entire locomotive is weighed by a ‘number 
of “ Kelbus ” machines, one to each axle. 


Dorman, LonG & Company, LIMITED, .Middlesbrough, 
have received a contract from the Admiralty for the 
construction of a second floating dock at Durban, 
South Africa. This dock, which will have a lifting 
capacity of 6,000 tons, ‘will require, approximately 
3,000 tons of structural steelwork, all of which will 
be produced at the company’s own mills. The fabri- 
cation and assembly of the hull, and the site erection 
of all equipment, will be undertaken by Dorman, Long 
(Africa), Limited. All mechanical and electrical equip- 
ment for the dock will be purchased in Great Britain 
and shipped to South Africa. It was disclosed recently 
that the company have a'most completed for the 
Admiralty a floating dock at Durban with a lifting 
capacity of 17,000 tons. 


= 
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PERSONAL 


- THe Eart or Gowrie has joined the board of 
Siemens Bros. & Company, Limited. 

Mr. A. ROEBUCK, a director of Hadfields, Limited, 
has been elected a member of the. council of the In- 
stitution of Mechanical Engineers. 


Mr. A. S. Varpon, for 10 years commercial mana- 
ger and commercial director of Dartmouth Auto Cast- 
ings, Limited, has,resigned from the board. 

Mr. JosePpH MARWoop, foreman with Ridley, Shaw 
& Company, Limited, engineers and brassfounders, of 
Middlesbrough, . retired after 25 years with the 
firm. He is 70“years old. 


Mr. F. D. Pincotr has resigned his position with 
Wallwark Gears, Limited, to become general foundry 
manager to J. Stone & Company, Limited, engineers 
and founders, of Charlton, London, S.E.7. 

Mr. J; H. MAHLER has been appointed a director of 
Alfred Herbert, Limited, machine-tool makers, of 
Coventry, in place of the late Mr. Ralph Jackson. 
Mr, D. M: Grimson has resigned from the board. 

Mr. ANTONY VICKERS, a director and a manager 
of the Hydraulic Coupling & Engineering Company. 
Limited, has been adopted as prospective National 
Liberal candidate for the Sudbury division of Suffolk. 

Mr. ERNEST PARKINSON, senior partner in the firm 
of J. Parkinson & Son, machine-tool makers, of Ship- 
ley, recently celebrated his golden wedding. The staff 
and employees of the firm subscribed for a presenta- 
tion to Mr. and Mrs. Parkinson, who requested that 
the money should be used to purchase radiant-heat 
equipment for Salt’s Hospital. 


Mr. ARTHUR HUGHES has resigned his position as 
managing director of Henry Hughes & Son, Limited, 
iron and brass founders, nautical instrument makers, 
etc., of Ilford, on completing 50 years of service. He 
will continue to serve both Kelvin, Bottomley & Baird, 
Limited, the Glasgow instrument makers, and Henry 
Hughes & Son as an advisory and consultative direc- 
tor. Mr. F.-Ay Kinc and Mr. G. B. C. Porter have 
been appointed joint managing directors of Kelvin. 

ley & Baird, Limited, and Henry Hughes & 
“Son, Limited. 
NorBert MERZ, chairman of A. Reyrolle & 
pany, Limited, electrical engineers and manufac- 
turers, Hebburn-on- -Tyne, has retired, after 44 years 
service. He was secretary of the company from its 
formation in 1901 until 1912, and has been a —— 
since 1918 and chairman since 1939. Mr.. GEORGE 
WANSBROUGH, deputy chairman, succeeds Mr. Merz as. 
chairman. He has been a director since 1934. Col. 
B. H. LEESON, director and general manager, has been 
appointed managing director. He has been with the 
company since 1919, and has been closely identified 
with the technical development of the company’s 
products. 


will 
Diesen, E.. chairman of William Dibben & Sons, 
Limited, — oo, Prac of South- 
ampton... a ne -- £120,198 
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as Design by Erie Fraser 
ed, 
rs, MOS AICS OF STEEL 
He 
rd, , NUMBER TWO 
ary 
“4 The Appleby plant is the most remarkable and modern in the country and 
‘in is designed solely for the production of steel plates. Every process is 
& carried out in an integrated manner commencing with the locally mined 
& ore and continuing through to the rolling of finished plates destined for 
ac boiler making, shipbuilding, bridges and many other constructional purposes. 
ars As an island nation we have led the world in the design and construction we arren 
pe of naval vessels of every type as well as many varied vessels for the mercantile " 
RGE marine, from the fast and beautiful ocean liner to the sturdy tramp steamer. \ 
as For all these designs the plates rolled at Appleby find their applications. COwpanits 7D 
OL. " 
een 
’ 
% | THE UNITED STEEL COMPANIES LIMITED 
1y’s 17 WESTBOURNE ROAD . SHEFFIELD 10 . ENGLANO 
STEEL. PEECH & TOZER, SHEFFIELD APPLEBY . FRODINGHAM STEEL CO. LTD., SCUNTHORPE THE ROTHERVALE COLLIERIES, TREETON 
SAMUEL FOX & CO. LTD., SHEFFIELD WORKINGTON IRON & STEEL CO. WORKINGTON THE SHEFFIELD COAL CO. LTD., TREETON 


UNITED STRIP & BAR MILLS, SHEFFIELD UNITED COKE. & CHEMICALS CO. LTO.. CUMBERLAND THOS. BUTLIN & CO., WELLINGBOROUGH 
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COMPANY RESULTS 
” (Pigures for previous year in brackets.) 


Metal Agencies—Final dividend of 25% (214%), 
making 283% (25%). . i 
Imperial Chemical Industries—Final dividend of 
3%. more + (same). 
how dividend of 124% 
@ cw Dee ), yr making 20%. (same 


Divides of 124% (174%), making 
0p. 2% Q5%), = a bonus of 24% (nil). 

ross_ profit ‘a 1944, £10,027 
(£8,857); ay profit, £7,626 Pres, 570); forward, £128 
(debit £7,498). 


Royles—Profit for 1944, £18,465. (£16,622); final 
dividend of 10%, making 13%, and bonus -of 4%; 
forward, £38,313 (£37,270). 

etal Products—Profit for 1944, after ae 
£5,461 (£4,859); dividend of £9 Is. 10d. (£ 4d.) 
p.c., tax free, £682 (£560); forward, £7,883 Gh ,723). 

Westwood Dawes—Trading profit for 1944, £20,264 
(£19,175); depreciation, £1,349 (£1,498); _ taxation, 
£12,200 (£11,000); dividend of 15% . (same); forward, 
£11,120 (£13,356). 

Manganese Bronze & Brass—Profit for 1944, 
£174,775 (£256,436); to depreciation, £20,678 (£22, 179); 
directors’ remuneration, £2,936 (£3, 582); to taxation, 
£104,000 (£172,500); dividends, £41,642 . (same); 
forward, £5,519 (£16,263); final preference dividend of 
33%, making 74%; final ordinary dividend of 174%, 
making 25% (same). 

Zinc Corporation—Net profit for 1944, £104,934 
(£103,716); participating dividend of 1s. a share (Eng- 
lish currency) on both preference and ordinary shares, 
making 6s. a share on preference and 2s. a share on 
ordinary (same); dividend of 20% per annum on the 
preference shares in respect of the period January 1 
to April 11, 1945. ° 

Enfield Cable Works—Profit for 1944, after all 
expenses, £193,934 (£142,198); to depreciation, £37,409 
(£28,958); written off goodwill of Cosway (Sales), 
Limited, £3,900 (nil); directors’ fees, £600 (same); 
A.R.P. expenditure, £3,851 (£5,451); reserve for taxa- 
tion, £53,161 (nil); final dividend of 64%, £50,000 
(same); forward, £16,270 (£15,376). 

Craven Bros. (Manchester)—Profit for 1944, £104, 567 
(£163,160); bank interest, £3,370 (nil); war risks insur- 
ance, £4,296 (£5,793); ARP. expenditure, £2,535 
(£3,132); depreciation, £15,000 (same); provision for 
tax, £9,000 (£70,000); net profit, £70,366 (£69,235); 
dividend of 20%, £60,000 (same); forward, £166,191 
(£157,025, less £1,200 directors’ fees). 

Churchill Machine Tool—Net profit for 1944, after 
depreciation, income-tax, E.P.T., war damage contri- 
bution, etc., £65,909 (£57,649); preference dividend at 
the rate of 6% per annum for the six months ended 
December 31, 1944; final ordinary dividend of 15%, 
making 30% (same); to war contingencies reservé, 
£20.000 (same); forward, £37,765 (£34,920). 

Careo Fleet Iron—Profit to September 30, 1944, 
£157,939 (£204,528); debenture interest, £37,610 
(£37,988); directors’ fees, £1,500 (same); debenture stock 
trustees’ remuneration, £262 (same); staff pensions and 
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life assurance scheme, £7,061 (£5,919); debenture sink- 
ing fund, £11,649 (£11,188); taxation, £30,000 (£75,000); 
war damage contributions, £4,682 (£7 007); deprecia- 
tion, £65 (same); forward, £99 408 (£99,233). 


A. Reyrolle—Trading profit for 1944, £344,894 
(£381,331); to depreciation, £65,226 (£66,232); pro- 
vision for renewals, £20,000 (£15,000); staff superannua- 
tion, £20,043 (£28,149); directors’ fees, £1,600 (same); 
interest on loans, £13,857 (£13,199); provision for taxa- 
tion, £125,000 (£155,000); to general reserve, £40,000 
(same); to development expenditure account, £25,000 
(same); peyeerence dividend, £3,587 (same); ordinary 
dividend of 124% (same); forward, £119,411 (£134, 597), 
South Durham Steel & Iron—Profit to September 30, 
1944, £409,854 (£482,080); interest on debenture stock, 
£42,518 (£42,533); directors’ fees, £1,429 (same); deben- 
ture stock trustees’ remuneration, £420 (same); staff 
pensions and life assurance scheme, £4,434 (£4,015); 
ey dividend, £18,000 (same); "debenture sinking 
£8,482 (£8,134); aatins. £135,000 (£155,000); 
contingencies, £50,000 (£1 00,000); war damage contri- 
butions, £5,007 (£7,508); depreciation, £100,000 (same); 
dividend of 6%, £21,000 (same); additional ordinary 
a of ate: making 84%, £8,750 (same); dividend 


of 24% off the “B” ordinary shares, £14,695 (same); 
forward, £124,301 (£124,182). 





ALUMINIUM DEVELOPMENT 
ASSOCIATION 


The formation of the Aluminium Development 
Association by the leading British elements in the 
aluminium alloy production and fabricating industry 
has been announced. It is timed to throw the full 
weight of the industry into the problems which must 
arise in transition from war to peace. During the 
war vast expansion and great improvements in. tech- 
nique have taken place. Almost the whole of this 
effort has, however, been directed towards the produc- 
tion of: aluminium alloys for aircraft. 


The Association’s main objective is to develop new 
and extended uses for aluminium alloys by initiating 
or assisting in the production of prototypes, encourag- 
ing research of: all kinds, and by undertaking propa- 
ganda designed better to inform the public of the 
many uses to which the metal should be put. Mem- 
bership is open to users of the metal, who should apply 
to the Association’s offices at Union Chambers, 63, 
Temple Row, Birmingham 2, already known as the 
headquarters of the Wrought Light Alloys Develop- 
ment Association, which will be absorbed at a later 
date within the more comprehensive body. It is in- 
tended to open offices in London as soon as possible. 


The members of the first Council of the Associa- 
tion are:—The Hon. Geoffrey Cunliffe, president: Mr. 
Horace W. Clarke, vice-president; Mr. D. Cannon 
Brookes, Mr. W. C. Devereux, Mr. H. E. Jackson, 


Mr. E. Player, Mr. Austyn Reynolds, and Mr. G. A, 
Woodruffe. 
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Make them quickly and economically 

: with DURAX No. 2 
he 
ry ' 
ii ici “Sa REFRACTORY CONCRETE 
ist NO SHRINKAGE. piilus- 

trauion (1) shows two ° 

cast in moulds an ed at IN CASES of emergency, special shapes and replace- 
. in mould d dried f gency, special shap' d repla 
g atmospherictemperature. One ‘ . . 
nis was fired fo Ts00°C for four ments may be made quickly with Durax No. 2 
Ic a Seer aan Sue Refractory Concrete. Mixed similarly to ordinary 

STRENGTH. Illustration (2) building concrete, Durax is poured into position, 
a soutie deted af eeeatianie dries quickly and sets to a remarkable degree of - 
1g- to 1000" C. ‘enol strength hardness. There is no permanent volume change 
a- —Unfred, 550 lbs. per sq. in. ; H 
he Feel, saat tea. — pom _ and tests have shown no signs of fusion below 
ae : —_ 1580 C—there is no tendency to crack or spall. 
ply Durax No. 2 is used for protection of header tubes 
and drums in water tube boilers, access door and lid 
op- linings, flame baffles, burner blocks, furnace and 
iter coke oven door linings, complete monolithic linings, 
tg small monolithic arches and all types of special shapes. 
cia- , 
rneonicxs.ascercss General Refractories 
on ACID - PROOF MATERIALS LIMITED 
- CEMENTS . PLASTICS : 











INSULATION . SILICA BRICKS 
SILLIMANITE . SANDS 


GENEFAX HOUSE SHEFFIELD, 10, ENGLAND. 
TELEGRAMS: “ GENEFAX. SHEFFIELD” 
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Raw Material Markets 





IRON AND STEEL 


Most foundries are well placed from the point of 
view of order-books, but in a good many instances the 
shortage of moulders continues to stand in the way of 
increased operations, and at the moment there is not 
much prospect of the situation becoming easier in this 
respect. Judging from the extent to which tonnages 
covered by applications for pig-iron licences are being 
reduced by the authorities the licensing restrictions are 
-being tightened up rather than relaxed, and the stock 
position at a good many foundries is becoming in- 
creasingly difficult. The general tendency is to press 
for quick deliveries against new permits, and tonnages 
are going through rather better, though the supply posi- 
tion at the furnaces so far as No. 3 iron is concerned 
does not seem to be appreciably easier. Light-castings 
foundries are maintaining the recent slight improve- 
ment, while a fair rate of operations is reported at a 
good many engineering foundries. 

Some producers of semi-finished steel have a 
reasonably satisfactory order-book position. Fresh 
orders for most classes have been booked during the 
past week, and good deliveries of forging blooms and 
— and of goods for the wire trade are being main- 
tained. 

Aircraft and other special alloy steels remain in 
quieter demand, the tendency being in the case of some 
of the principal users to work off stocks for the time 
being in preference to. placing new orders. Moderate 
quantities are being absorbed by heavy electrical and 
other engineers in the district. New business is urgently 
wanted by makers of small mild-steel bars, though in 
the case of the larger sizes some of the mills are fairly 
well placed. 

Although fair quantities of light and medium plates 
are being taken up against existing orders, new busi- 
ness is quiet. There is steady pressure for supplies of 
heavy plates, chiefly for locomotive and boiler en- 
gineers. In sheets the demand is well maintained. 





NON-FERROUS METALS 


The non-ferrous metal markets present no fresh 
feature of outstanding interest. War needs are still 
substantial, but are being readily met. Delay in turn- 
ing over factories released from war work to peacetime 
manufacture is due more to the labour situation than 
desirability to secure the necessary metal. Works’ man- 
agements ae tae eS the change-over frequently find 
that their labour has been directed elsewhere. All told, 
the amount of metal going into the manufacture of 
ordinary civilian goods is still relatively small. 





IN THE ADVERTISEMENT of “ Kordek ” binders in our 
last issue the address of Corn Products Company, 
Limited, was inadvertently printed as 9, Kingsway, 
London, W.C.2, instead of Avon House, 356, Oxford 
Street, London, W.1. 
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OBITUARY 


Mr. ARTHUR CADDICK GREEN, director and general 
manager of the Whitehead Iron & Steel Company, 
Limited, of Newport, Mon, died recently. 

Mr. PETER FERGUSON, managing director and 
founder of the Condor Ironworks, Limited, Feather- 
stall Road, Oldham, has died at the age of 94. 

Mr. Percy DowELL, a founder director of Dudley 
& Dowell, Limited, Whitehall Foundry, Cradley Heath, 
Staffs, has died following a brief illness. He was 63. 

Sir GERALD F. Tacsot, who has died at the age of 
63, was a director of the English Electric Company, 
Limited, John Brown & Company, Limited, the 
London & North Eastern Railway Company, and 
other companies. 

Mr. GEORGE Pate, who last year retired from the 
position of manager of the Carron Company, iron- 
masters, colliery owners, etc., of Carron, Falkirk, 
after 32 years in that post, died on April'14. He was 
84 and commenced work at the age of 10. 

Mr. THomas McGiILt, a director of Edward Wood 
& Company, Limited, Ocean Ironworks, Trafford Park, 
Manchester, has died suddenly. He was associated 
with the firm for 34 years, and in 1932 was elected 
to the board of directors. As technical director to 
the company he was responsible for many important 
contracts. He was a member of both the Institution 
of Mechanical Engineers and the Institution of Struc- 
tural Engineers. 


NEW COMPANIES” 


(“ Limited” is understood. Figures indicate capital, 
Names are of directors unless otherwise stated. Information 
compere by Jordan & Sons, 116, Chancery Lane, London, 
W.C.2.) 

Birw 


y, 2, Park Row, 





ood Engineering Compan 
Leeds, 1—£1,000. W. A. Holmes and J. S. Braime. 
Excelarc Engineering Company, 77, Wrayburn Street, 


—e 7—£1,000. H. Dulson, F. Chany, and H. G. 
reen. 

Edward Webster, 84, Chancery Lane, London, 
W.C.2—Engineers. £5,000. E. Webster and W. C. 
Challen. 

Ironcraft—Engineers and founders. £100. ) # 
Bettson, 1-2, Gt. Winchester Street, London, E.C.2, 
subscriber. 

La-Fi—Manufacturers of forgings, castings, etc. 
£100. P. F. Money, 3-4, Clements Inn, London, W.C.2, 
subscriber. 





AT A MEETING of the Institution of Automobile En- 
gineers, to be held on May 1, at the Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, S.W.1, at 5.30 p.m., Messrs. E. B. Graham 
and C. H. Russell, of Specialloid, Limited, will read a 
Paper entitled “ Light Alloy Pistons.” Cards of invi- 
tation to admit visitors to the meeting may be obtained 
on application to the Acting. Secretary, Institution of 
— Engineers, 12, Hobart Place, London, 
S.W.1. 





